We construct two longitudinal datasets that record students' test scores in a national standardized exam in Mexico and track students from the end of primary (Grade 6) to the end of lower (Grade 9) and upper (Grade 12) secondary school, then to university and labor market participation up to two years after graduation from upper secondary. Our results show that test scores are a strong predictor of future education and labor market outcomes. Using a large sample of twins in our data, we show that the relationship between Grade 6 test scores and future education outcomes goes beyond family background. Finally, we exploit the within-individual correlation between subject test scores and find evidence that this standardized assessment captures in a meaningful way the specific skills that it is designed to measure. These results show that, despite their limitations, large-scale standardized tests can capture skills that are important for future individual wellbeing. JEL Codes: I20, J24.
Introduction
There is increasing recognition that education brings about individual and society-wide benefits if students acquire a set of relevant skills, including literacy and numeracy, during their formative years. Literacy and numeracy are seen as the foundation for the acquisition of other skills and a direct determinant of labor market outcomes, health conditions, and democratic participation, among other benefits (World Bank, 2018; CAF, 2016) . However, there is less agreement about whether and how we can measure these foundational skills and track their progress in an education system in a reliable way.
Standardized tests are one way to directly measure foundational skills, and, in fact, many countries have in recent years adopted standardized testing in large-scale student assessments (Ganimian and Koretz, 2013) . The increased availability of test scores in developing countries has helped build public awareness of the importance of numeracy and literacy and their too-often low levels, especially among disadvantaged children and youth. This public awareness can stimulate demand for change and provide governments with the necessary legitimacy to design and enact education reforms. However, critics of standardized tests argue that they promote a "reductionist" approach to education, emphasizing literacy and numeracy in detriment of other equally important subject areas.
Moreover, critics point out that the reliability of standardized test scores is ruined by either the presence or absence of incentives. On the one hand, high-stakes test can create perverse incentives that lead to "gaming" or "teaching to the test," without true improvements in learning. 1 On the other hand, in low-stake tests students might not put in enough effort to pass the test if no consequences are attached to the results (Gneezy et al., 2017) . The key questions, then, are: Despite their potentially limited scope and imperfect set of incentives, can standardized test scores in early grades be used to predict future education trajectories and labor market outcomes? Can standardized tests capture foundational skills-or a relevant subset of them--in a meaningful way?
To address these questions, we construct two longitudinal datasets that track students along their education trajectories and through school to labor market transition. These datasets are among the first of their kind in a developing country. We use information from ENLACE, a census-based standardized test that primary and secondary school students in Mexico took from 2006 to 2013. Our dataset tracks students who took the test at the end of primary school (Grade 6) in 2007 through the end of lower secondary (Grade 9) and upper secondary (Grade 12) in 2010 and 2013, respectively. We take advantage of the large size of this student cohort (1.986 million individuals) and identify about 10,000 pairs of twins in our dataset (individuals with identical last names, birthdays and Grade 6 schools). A second dataset, merges Grade 12 test scores into a special module of the Mexican labor force survey (ENOE) applied to individuals aged 18 to 20 years old in 2010.
Our results show that, despite their limitations, large-scale standardized tests have a strong predictive power for future education and labor market outcomes and capture the skills that they are designed to measure in a meaningful way. We first document that sixth-grade learning outcomes are an important predictor of lower-and upper-secondary on-time graduation and test scores. A one standard-deviation (SD) increase in Grade 6 test scores is associated with an increase in the probability of on-time lower secondary graduation by 10 percentage points and (conditional on this) with an increase in learning outcomes by 0.6 SD. The association between Grade 6 test scores and Grade 12 outcomes is even larger: Grade 6 students with 1 SD higher scores have a probability of graduating on time that is 12 percentage points higher and, among those graduating on-time, they get 0.62 SD higher test scores. We observe that Grade 6 test scores explain a larger share of the variation in future test scores than of the variation in on-time graduation (the R-squared in the graduation regressions is 0.059-0.069, while the R-squared in the test score regressions is 0.362-342).
Second, we find that Grade 6 test scores and future outcomes have a strong relationship even when we compare individuals with an identical family background. To do so, we introduce a family fixed effect in our basic specification and focus the estimation on the sample of twins that we identify, controlling in this way for all observed and unobserved household characteristics. Qualitatively, the results outlined in the previous paragraph hold. As expected, including the family fixed effects decreases the magnitude of the coefficients of interest by 59 percent and 48 percent in the case of the relationship between Grade 6 test scores and on-time graduation from Grades 9 and 12, and by 22 percent and 14 percent in the case of test scores in the same grades. The larger reduction in the coefficient of interest in the dropout regressions is consistent with the hypothesis that family background plays a larger role in explaining on-time graduation from secondary school than future test scores. Importantly, the estimated relationship between test scores and future outcomes is still statistically and economically relevant. A 1-SD higher test score in Grade 6 is correlated with a 3.4 percentage points higher probability of on-time graduation from Grade 9 and 5.5 percentage points in Grade 12, and with 0.49 and 0.53 SD higher test scores in Grades 9 and 12. We interpret these estimated coefficients as the composite of the effect of skills at Grade 6, as captured by ENLACE, on future outcomes and the within-family individual-level variation in factors that produce better outcomes both in Grade 6 and later grades (e.g. intelligence, motivation, and health).
Furthermore, we find evidence that strongly supports the case that ENLACE captures the subject-specific skills that the test is designed to measure. To do so, we adapt our main specification and run a regression of ENLACE test scores in a particular subject area at Grades 9 and 12 on the score for the same subject area in Grade 6 controlling for the individual's Grade 6 score in the other subject area, plus a vector of twin fixed effects. The intuition behind this econometric model is that we can control for factors that have a common effect on math and language test scores by including in the equation scores on the other subject area. We find that Grade 6 test scores in mathematics (or Spanish) have a strong relationship to test scores in the same subject in Grades 9 and 12, conditional on grade 6 test scores in the other subject. An increase of 1 SD in math (or Spanish) test scores in Grade 6 is associated with increases of 0.26 (0.31) and 0.33 (0.32) SD in test scores in Grades 9 and 12. All results are statistically significant at the one percent level.
In addition, our results show that Grade 12 test scores are a good predictor of college enrollment and, conditional on being employed, hourly wages. A 1 SD increase in grade 12 test scores is correlated with a 10 percentage points increase in the likelihood of being enrolled in university. Conditional on being employed, individuals with 1 SD higher test scores in Grade 12 enjoy wages that are 6 percent higher one or two years after graduating, even after controlling for upper secondary school GPA and other socio-economic variables.
Also, we observe that students enrolled in majors that require higher math (Spanish) skills, e.g. engineering (Social Sciences), have higher test scores in this subject.
Evidence from high-income countries shows that achievement levels in test scores are good predictors of future education and labor market trajectories. For instance, using longitudinal data from the United States, Rose (2006) and Jencks and Phillips (2011) show that high school test scores are positively correlated with earnings both for seven and 10 years in the future. Rivera-Batiz (1992) finds a correlation between math test scores and the likelihood of securing a full-time job. A positive correlation between test scores, particularly math, and future labor market outcomes has been documented also for the United Kingdom and Sweden (Lindqvist and Vestman, 2011; Meghir et al., 2013) .
But high school test scores, are, in turn, predicted by test scores at earlier grades, meaning that early grade test scores can, in principle, predict labor market outcomes. Chetty et al. (2011) show that test scores at kindergarten are a good predictor of college attendance, earnings at age 27, home ownership and savings for retirement. Although evidence on the importance of early test scores for future education outcomes is very scarce, data for the United Kingdom shows that higher test scores at age seven relate to higher test scores at age 16 (Lindqvist and Vestman, 2011).
To the best of our knowledge, our paper is the first exploiting individual-level information on the association between test scores and future education and labor market trajectories in a developing country. In addition, the present paper contributes to the literature on the relevance of standardized tests showing that, despite their limitations, test scores from large-scale, census-based, assessments have a strong relationship with future outcomes, and that this relationship goes beyond socio-economic status. Furthermore, we find evidence that supports the case that these assessments can accurately capture the foundational skills that they are designed to measure, and that these skills are persistent over the years of a young person's life. Our results are particularly interesting because they come from a national education system where people were subject to types of incentives that can result in score inflation. The results presented here have two important policy implications. First, they support the design and implementation of this type of assessments on a broad scale. Second, and importantly for the income inequality and social mobility agendas, results from large-scale assessments, especially those of early grades, could be used to target resources towards schools serving students with the lowest learning levels-which tend to be the poorest. In a country like Mexico, with a large concentration of wealth and high income disparities, building a public education system that guarantees foundational skills to all children and youth can be an effective strategy to reduce income inequality and promote social mobility.
The paper is organized in the following way. After this introduction, Section 2 describes the ENLACE national examination and the steps followed to construct the longitudinal data. Section 3 of the paper describes the empirical approach followed to study the relationship between test scores and future education and labor market trajectories.
Section 4 presents the results and, finally, Section 5 presents policy implications and recommendations.
Constructing education trajectories and the transition to the labor market
We construct two longitudinal datasets for this paper: (1) the ENLACE panel and (2) the ENILEMS-ENLACE panel. The first panel is formed by a cohort of students' test scores at the end of primary school (Grade 6) in 2007, end of lower-secondary school (Grade 9) in 2010 and end of upper-secondary school (Grade 12) in 2013. The second panel merges a special module of the Mexican labor survey, Encuesta Nacional de Empleo y Ocupaciones, ENOE, applied to individuals aged 18, 19 and 20 years during the third quarter of 2010, with students that sat for the ENLACE test in Grade 12 in 2008 Grade 12 in , 2009 Grade 12 in , and 2010 
The ENLACE test
From 2006 to 2013, the Mexican Secretariat of Public Education (SEP) applied the census-based standardized test Evaluación Nacional de Logro Académico en Centros Escolares, ENLACE. The test gathered information at the end of each academic year on student performance in math, Spanish, and a rotating subject for all third to ninth graders in private and public schools. Starting in 2008, ENLACE was also applied to students finishing upper secondary school (Grade 12). ENLACE was originally designed as a lowstakes assessment and had no bearing for students on GPA, graduation, or admission.
Nonetheless, the take-up of the test was consistently close to 90 percent ( Figure 1 ). A total of 15.1 million students in 136,000 schools took the examination in 2013, the last year when ENLACE was applied.
The purpose of ENLACE was to strengthen school accountability by informing parents and society at large about the levels and evolution of learning outcomes. In this regard, the results from ENLACE received wide attention from the Mexican public. Every year, ENLACE results made it to the front page of most newspapers in Mexico; civil society organizations were empowered thanks to ENLACE results. In an effort to use all the information produced by ENLACE to guide school improvement plans, SEP produced school report cards and a related online platform. Still, few schools viewed ENLACE as a diagnostic tool, limiting its effectiveness in improvement strategies (de Hoyos et al., 2017) .
By design, ENLACE had a national mean score of 500 and a standard deviation of 100 for every subject area and grade in its first year of implementation. In addition, the test's designers categorized scores into four achievement levels: insufficient, elementary, good, and excellent. ENLACE's methodology followed item response theory (IRT), allowing horizontal comparability of results (same grade over time), but not vertical comparisons (between grades). Implementation of the test involved parent volunteer monitors, external test coordinators hired by SEP, and close to a million teachers.
In 2008, SEP decided to use ENLACE scores to measure teacher performance in Carrera Magisterial (CM), a national teacher incentive program that operated in primary and lower secondary schools from 1992 to 2015. CM offered salary bonuses to primary and lower secondary teachers who took professional development courses and agreed to be subject to yearly evaluations. In 2008, ENLACE scores among their students were given a weight of 20 percent in the program's total score, and this was increased to 50 percent in 2011. Almost all eligible teachers chose to take part in CM (Santibáñez et al., 2007) .
The decision to link it with CM made ENLACE a de facto high-stakes test encouraging "strategic behavior" among teachers and, without the proper controls, it probably resulted in grade inflation (Contreras and Backoff, 2014) . Anomalies in ENLACE and the creation of a national autonomous evaluation institute (INEE) helped cause the test to be replaced by a new one called PLANEA, implemented for the first time in 2015.
The ENLACE Panel
ENLACE created a unique personal identifier (Clave Única de Registro Poblacional or CURP) for all test takers, enabling the construction of a panel of students with learning outcomes at different points in their education trajectory. In addition to these outcomes, the ENLACE dataset included a school identifier, socioeconomic information for each school based on its geographical location, 2 and age and sex of the student. Using the CURP, we merge the information from all Grade 6 students who took the exam in 2007 with their results in the 2010 (Grade 9) and 2013 (Grade 12) exams. We begin the panel in 2007 because of the relatively low take-up in 2006 and the lack of availability of the unique identifier in some states during that year. Among the 1,986,190 students who sat for the exam in 2007, we were able to identify 71 percent three years later in ENLACE Grade 9 of 2010 and 32 percent in the Grade 12 exam in 2013 ( Figure 2) .
The large attrition observed in the panel is caused by (1) grade repetition, (2) school 2 The National Population Council (Consejo Nacional de Población, CONAPO) ranks all of Mexico's localities (an administrative and/or geographic entity according to a marginality index, a weighted average of literacy, access to basic public utilities, household infrastructure and average wages. Rankings range from very high marginalization to high marginalization, medium marginalization, low marginalization, and very low marginalization. For methodological details regarding Mexico's marginality index, see www.conapo.gob.mx. drop-out, (3) exam take-up rates of less than 100 percent and (4) imperfect matching due to administrative data or coding errors. If a large share of the attrition in the panel is caused by a low test take-up or imperfect matching, we would not be able to identify accurately the effects of Grade 6 test scores on lower-and upper-secondary on-time graduation rates. To quantify the magnitude of the causes behind attrition, we use administrative data from the annual school census (Formato 911 ) to estimate the expected survival rates given state-level repetition and drop-out rates in lower and uppersecondary. Given the school trajectories implied by administrative data, 77 percent of the student population that completed Grade 6 in 2007 was expected to finish Grade 9 in 2010 and 39 percent to graduate from upper secondary in 2013 ( Figure 2 ). Therefore, our ENLACE panel has a survival rate that is 6 and 7 percentage points lower vis-a-vis the survival rate implied by administrative data, in lower-and upper-secondary, respectively.
This difference is the result of both less than 100 percent test take-up and imperfect matching. Take-up rate in the ENLACE test is high, 87.3 percent of the population finishing lower secondary in 2010 and 89.4 percent of the population finishing upper secondary in 2013. The difference in graduation or survival rates between the ENLACE panel and administrative data is not trivial (6 or 7 percentage points, depending on the grade), but it is reassuring that most of the attrition observed in the panel is explained by grade repetition and school dropouts, subjects we want to examine in this paper.
Two additional issues should be addressed. First, the states of Oaxaca and Michoacán are excluded from the panel because they had very low test take-up rates in 2007 (65 percent and 49 percent, respectively) and even lower in 2010 (34 percent and 0.7 percent, respectively). Second, the states of Nuevo Leon and to a lesser extent Coahuila and San Luis de Potosi have two-year upper secondary schools (as opposed to three-years), reducing substantially the matching between lower-and upper-secondary students in these states. Despite the significant share of two-year upper secondary schools in these states, they were kept in the sample.
ENLACE included a context questionnaire which was applied to a random sample of students (and parents in the case of primary and lower-secondary students) to gather information on socioeconomic characteristics, schooling aspirations, and studying habits.
Although the sample size was relatively large, 3 including controls from the context questionnaire reduces considerably the number of observations in the regression analysis, as we will show in the results section.
We use student identification variables to identify 20,187 twins in the ENLACE panel.
We define twins as students with identical first and second last names and birthdays, and who attend the same school in Grade 6. 4 After the matching, the twins identified account for 1.02 percent of the ENLACE panel in 2007, a level close to the prevalence of multiple pregnancies in Mexico. 5 Table 1 presents summary statistics for the ENLACE panel dataset. Columns 1-3 report statistics for test takers in Grades 6, 9, and 12, respectively. Columns 4 and 5 report statistics for the ENLACE survey sample and the twins sample, respectively, in Grade 6. A simple comparison of means across the first three columns in Table 1 indicates that students who graduate on time from lower-and upper-secondary were more likely to have had higher test scores at Grade 6, be female, and enrolled in a private school. Table   A .1 in the Online Appendix reports differences in means between the sample of twins and non-twins. Although statistically significant at conventional levels, the differences are very small and support the idea that multiple (versus single) pregnancies are mostly a random event.
ENILEMS-ENLACE
Every quarter, the Mexican statistics office, INEGI, collects labor market information through the Encuesta Nacional de Ocupación y Empleo (ENOE), a nationally-and staterepresentative rotating household survey. 6 In most quarters ENOE's core survey is complemented by a thematic module usually capturing information sought by different secretariats and government agencies. During the third quarter of 2010 (July to September), 3 There were 7,557 observations for students and 13,766 for parents. 4 The CURPs as well as the students' names and dates of birth is confidential data protected by Mexico's personal information laws. We were able to identify the sample of twins due to a close collaboration with SEP for the present study.
5 This corresponds to 10,350 pairs of twins, 93 groups of triplets, and four of quadruplets. 6 For more information on ENOE, see http://www.beta.inegi.org.mx/proyectos/enchogares/regulares/enoe/. Table 2 decompose the sample into those who are enrolled in college and those who are not. Individuals enrolled in college have on average considerably higher Grade 12 ENLACE scores than individuals out of college (by around 0.38 SD), but they are also more likely to have a higher GPA in upper secondary, to have graduated from a private secondary school, and to live in an urban area. Interestingly, about 26 percent of college students are employed versus 58 percent of those out of college being employed.
Methods

Econometric model
We are interested in the predictive power of ENLACE test scores over future schooling and labor market outcomes. In particular, we are interested in the link between test scores and three outcome variables: future educational attainment, student achievement, and labor market outcomes including employment and wages. With this purpose in mind,
we write the following model:
in which y i denotes an education or labor market outcome of individual i, enlace i is the individual's ENLACE test score in Grade 6 as a predictor of future education outcomes or test scores at Grade 12 as a predictor for labor market outcomes or university enrollment. and i is a disturbance term. Our main parameter of interest is β 1 .
We use the ENLACE panel to study the relationship between Grade 6 test scores and future education outcomes. First we estimate the relationship between Grade 6 test scores and the probability of on-time graduation from lower-and upper-secondary school, proxied by observing student "i" sitting for ENLACE in Grades 9 and 12, respectively.
We also use the ENLACE panel to examine the relationship between Grade 6 test scores and test scores three and six years later, conditional on sitting for the tests. 
where τ f denotes a family fixed effect. Including τ f in the estimation and looking at changes inβ 1 helps to understand the role of families in the simple correlation. This requires, of course, having individuals who share the same family and who ideally were born on the same day, to avoid changes in family circumstances or birth rank that bias the estimation. By identifying twins in our large data set, we are able to estimate 2. To account for the effects of all observable and unobservable family characteristics on education and labor market outcomes, we run our model on a sample of twins with family fixed effects.
The fixed effects specification on the sample exploits just the within-family (between twins) variation on 6th grade ENLACE, identifying, therefore, the relationship between test scores and education and labor market outcomes net of family characteristics. We interpret these estimated coefficients as the composite of the effect of skills at Grade 6, as captured by ENLACE, on future outcomes and the (within-family) individual-level variation in factors that produce better outcomes both in Grade 6 and later grades (e.g.
intelligence, motivation, and health). We also follow a more conventional approach in which we substitute the vector τ f for a vector X i of k student, and household observable characteristics. In the ENLACE panel, this last specification uses the sample of students who answered the ENLACE context questionnaire to control for differences in household characteristics with respect to both maternal and paternal education (graduation from lower secondary school or not) and parents' occupation (blue-versus white-collar to more than 50 percent of students in the top decile. Table 3 quantifies the relationship depicted in Figure 3 by regressing graduation and test scores in Grades 9 and 12 on ENLACE test scores at Grade 6, and a dummy for whether the student is female, using the individual-level data. The results confirm the strong association between ENLACE test scores at Grade 6 and secondary school outcomes.
A one standard deviation (SD) increase in ENLACE test scores at Grade 6 is associated with an increase in the probability of on-time graduation from lower and upper secondary school of 10.3 percentage points and 11.9 percentage points, respectively. Both results are statistically significant at the one-percent level (see columns 1 and 2). A similar story goes for future test scores. A one SD increase in ENLACE test scores at Grade 6 is correlated with a 0.61-0.62 SD increase in test scores in Grades 9 and 12, conditional on taking the ENLACE exam. Again, these results are statistically significant at the one-percent level (see columns 3 and 4).
Note that Grade 6 test scores explain a larger share of the variation in future test scores than of the variation in on-time graduation. The R-squared in the graduation regressions is 0.059 and 0.069 (in Grades 9 and 12, respectively) while the R-squared in the test score regressions is 0.362 and 0.342 (in the same grades). This implies that the variables not included in this regression (such as family background) are relatively more important explaining on-time graduation than future test scores.
We move now to study the degree to which the relationship between test scores and future outcomes is driven by family background, which, very likely, affects both 6th grade test scores and future education outcomes. To do so, we exploit the sample of twins in the ENLACE Panel and run a specification including a vector of twin (family) fixed effects.
This allow us to study how variation in test scores at Grade 6 predicts variation in future student outcomes holding constant all family characteristics (observed and unobserved).
We first estimate the same model used in Table 3 to verify that any change in the coefficients of interest is due to the introduction of the family fixed effects and not due to sample variation between the population of twins and the total population of ENLACE takers. Columns 1-4 in Table 4 report the results from a model restricted to the sample of twins and not including family fixed effects. Reassuringly, the estimated coefficients are similar to those reported before. A 1 SD increase in Grade 6 test scores is associated with a 8.2 and 10.5 percentage points higher probability of on-time graduation from Grades 9 and 12 (versus 10.3 and 11.9 in the full sample), and with 0.63 and 0.61 SD higher test scores in Grades 9 and 12 (versus 0.61 and 0.62 in the full sample). For details, see columns 1-2 and 3-4. Columns 5-8 in Table 4 report the results of the estimations that include the family fixed effects. Qualitatively, the findings are the same as the ones from previous specifications: test scores at Grade 6 predict on-time graduation from Grades 9 and 12, and conditional on this, test scores in Grades 9 and 12. In the four cases, the results have a high statistical significance. However, as expected, the coefficients from the family fixed-effects specification are smaller than those estimated using the main specification (see columns 1-4 in Table 3 ). 9 A 1 SD higher test score in Grade 6 is correlated with Our results show that there are significant gaps in outcomes by gender. Conditional on the Grade 6 score, girls are about 4 percentage points more likely than boys to follow an education trajectory free of age-grade distortions, a difference statistically significant at the one percent level (see row 2 in columns 5-6). When one looks at test scores, a 9 The simple correlation between test scores and future outcomes is a composite of family, school and individual characteristics and circumstances. Given that the positive correlation between family resources, test scores, and other schooling outcomes is an empirical regularity, it makes sense that estimates that accurately control for family background have a smaller magnitude than the simple correlation. Even though these estimates are smaller than those reported in previous specifications, they are still significant and economically large. surprising pattern emerges: the gender gap reverses by Grade 12. Conditional on initial test scores (and staying in school), girls do better on average than boys in Grade 9 (by 0.11 SD), but worse by Grade 12 (0.10 SD). The switch in the sign of the gender coefficient is explained by the girls' lower performance in mathematics in Grade 12. See results in online Appendix 5 and Avitabile and De Hoyos (2015) for a discussion on this issue.
Finally, we compare the results from the twin fixed effects model-which can accurately control for family characteristics-with a more standard approach based on the inclusion of socio-economic controls. We estimate Equation 1 including baseline covariates measured in the ENLACE context questionnaire, which allows us to also control for parental education and occupation. Specifically, the model includes a set of dummy variables equal to one when the mother (or father) completed lower secondary and a dummy capturing if she (or he) is a white-collar worker. As before, we first estimate the simple equation to verify that any change in the coefficients of interest is due to the inclusion of covariates and not due to sample variation. Table 5 (columns 1 to 4) reports the results without controls for parental characteristics but restricted to the sample included in the ENLACE context questionnaire, which are similar to those already reported. Columns 5-8 in the same table report the results from the regressions that include family characteristics. As expected, ENLACE test scores at Grade 6 are strong predictors of on-time graduation and test scores at Grades 9 and 12, even after including in the model variables that directly control for family background at the individual level. The inclusion of these covariates reduces the point-estimator of the association between Grade 6 test scores and the probability of on-time graduation in Grade 9 and 12 by 22 percent and 13 percent, respectively; and by 3 percent for test scores for both Grades 9 and 12, respectively. This reduction in the estimated parameter is considerably smaller than the reduction observed by the inclusion of twin fixed effects, which shows the importance of unobserved family characteristics, orthogonal to the conventional parental control, that are important in determining future education outcomes.
The specification with controls for family background shows that there are significant gaps in outcomes by parental background. Students with more educated parents are more likely to finish lower-and upper-secondary on time, and conditional on this, have higher test scores. Having a mother who at least completed lower secondary education is associated with an increase of 8 percentage points in the probability of on-time graduation from lower-and upper-secondary (columns 5 -6 in Table 3 ) and with 0.05 and 0.10 SD higher test scores, respectively (columns 7-8 in Table 3 ). In three of the four cases, results are statistically significant at conventional levels. The point estimates for the conditional correlation between paternal education and on-time graduation also have high statistical significance, although their magnitude is smaller (about 3.5-6.2 percentage points, as shown in columns 5 -6 on Table 3 ). In contrast, we do not observe a statistical relationship between paternal education and test scores in Grades 9 and 12 (columns 7-8 in Table 3 ).
Summing up, we find that test scores at the end of primary school are a large and robust predictor of on-time graduation and test scores in lower-and upper-secondary.
Conditional on Grade 6 test scores, there are clear gender and socioeconomic gaps in graduation and achievement in secondary school. Students with lower test scores in Grade 6 face a larger risk of dropping out of school and going through life with low levels of skills. These findings persist when we accurately deal with family background using the sample of twins. We also find that (1) Grade 6 test scores explain a larger share of the variation in future test scores than in on-time graduation, and (2) family background has a more prominent role driving the simple correlation between Grade 6 test scores and on-time graduation than between Grade 6 test scores and future test scores. This finding suggests that family background plays a larger role in explaining on-time graduation from secondary school than future test scores.
ENLACE Test Scores and Labor Market Outcomes
Are ENLACE test scores at Grade 12 a good predictor of college enrollment and labor market outcomes one or two years after graduation? We investigate the relationship between test scores at the end of upper secondary (Grade 12) and the probabilities of being enrolled in college and, conditional on not being a college student, being employed. Figure 4 (bottom panels) also depicts the relationship between test scores and employment characteristics among the employed. We observe here that higher test scores predict higher wages, with the exception of the top decile, but because only 20% of individuals in this decile work, we have less precision here. There seems not to be a statistical association between test scores and the probability of being employed in the formal sector of the economy (conditional on being employed).
To estimate if the predictive power of test scores at Grade 12 over college enrollment and wages is robust to the inclusion of controls, we ran an alternative specification. Table   6 reports the results of regressing post-secondary school outcomes on Grade 12 test scores, GPA for upper secondary, indicators for whether the individual is a female, a graduate of a private high school, and an urban resident, plus a vector of state and year of birth fixed-effects. We find a strong relationship between test scores and college enrollment (see column 1). A 1-SD increase in the ENLACE score is associated with a 10 percentage point increase in the probability of college enrollment (a result statistically significant at the one percent level). The GPA in upper secondary school is also positively associated with college enrollment. A 1-SD increase in the former predicts an increase of 7 percentage points in the latter, with statistical significance at the one percent level.
It stands out that conditional on these two measures of ability, females are 5 percentage points less likely to be enrolled in college (statistical significance at the ten percent level) and graduates of private secondary schools are 11 percentage points more likely to be enrolled in college (statistical significance at the one percent level). In other words, holding constant test scores and secondary school GPA, there is a gender and family background gap in college enrollment against women and public school graduates.
Estimates in column 2 confirm that among those individuals out of college there is no association between test scores and employment status. Among those who are employed, we do not find that test scores have predictive power over being employed in a formal firm (see column 4). However, among those employed, test scores have a large and significant relationship with future hourly wages. As reported in column 3 of Table 6 , a 1-SD increase in test scores is associated with an increase of about 7 percent in the hourly wage.
In summary, we find that test scores at the end of secondary school predict college enrollment and, for individuals who are employed, hourly wages. This relationship is robust even when controlling for upper secondary GPA and graduation from a private senior secondary school (a proxy for family background). We also find that, conditional on test scores and upper secondary GPA, women and graduates from public schools are less likely to be enrolled in college.
Robustness Checks
As discussed in Section 3, the estimation of a linear probability model, as applied so far, could lead to potential biases inβ 1 due to the linear projection of test scores. To address this concern, we estimate probit regressions for our binary outcomes, using the same variables as in the OLS estimation. The estimations using this alternative specification are similar to those presented in the previous subsection. We find a positive and strong (statistically and economically) relationship between test scores at Grade 6 and on-time graduation in Grades 9 and 12. The same is true for the relationship between test scores at Grade 12 and college enrollment. The probit results show that test scores at Grade 12 do not predict the conditional probability of being employed nor of being employed in a formal firm, which is consistent with the OLS results reported above. Results are available in online Appendix 5.
What Skills Do Test Scores Capture?
In Section 3, we discussed a finding that, even holding constant a student's family background, ENLACE scores could capture both the numeracy and literacy skills that the test is designed to measure, as well as other unobservable skills or cofounders that produce higher test scores, such as health, motivation, or other socio-emotional skills. Given our interest in understanding what drives the relationship between test scores and future outcomes, we turn now to further investigate this issue. To formalize these ideas, we suppose that the production function of test scores can be modeled in the following way:
where enlace s it is student i from family f 's test score in subject s" α ist is the specific skills to subject s of student i from family f , g it is general skills of student i from family
f , τ f is a vector of family fixed effects, and e it is a random disturbance term.This model makes explicit that test scores are produced by both general and subject-specific skills. Now, since test scores in two different subjects, math and language, are available, we can estimate the following specification:
Equation 4 is a modified version of our main specification that allows us to study the relationship between student i's test score in a particular subject area at Grade 6 and the score for the same area in Grades 9 and 12 controlling for the Grade 6 score in the other subject area. Table 4 ). The implied estimates for general skills at Grade 6 on future test scores is about 0.2 SD and highly significant-see row 2 in columns 1 and 2 and row 1 in columns 3 and 4 in Table 7 . These results suggest that test scores at Grade 6 are a strong predictor of future education trajectories with the persistence working through the positive link between initial and future subject-specific skills and through the positive effects of initial general skills on future education outcomes.
Finally, we go back to the ENILEMS-ENLACE panel and look at average ENLACE test scores in mathematics and Spanish (at the end of secondary school) by university field of studies (see Figure 5 ). If ENLACE captures specific skills and students tend to self-select to university degrees that match better their stock of skills, one would expect to observe that students enrolled in majors that require higher math (Spanish) skills, have higher test scores in this subject. Importantly for our story, engineering students tend to have higher test scores in mathematics than in Spanish, while the opposite is true for Social Science students. We interpret this pattern as complementary evidence that ENLACE indeed captures the specific skills it is designed to measure. Furthermore, to our knowledge, this is the first piece of evidence about how university students sort by ability into fields of study in Mexico.
Conclusions
Using the Mexican census-based standardized test ENLACE, we construct a longitudinal dataset tracking students' completion of and test scores in Grades 6, 9, and 12. Our analysis shows that higher test scores at Grade 6 have a large and significant relationship with the student's likelihood of finishing lower-and upper-secondary school on time and, among those who finish, with their test scores levels. Using a sample of twins to deal with differences by family background, we find that a reduction of 1 SD in test scores in sixth grade reduces by 5.5 percentage points the probability of graduating from upper secondary (the mandatory education level), and, among those who graduated, it reduces their Grade 12 test scores by 0.53 SD. We present compelling evidence that these effects are driven by the levels of subject-specific knowledge at sixth grade (as captured by the standardized test) rather than by unobservables such as socio-emotional skills.
The paper also assesses the short-term relationship between Grade 12 test scores and post-secondary outcomes such as university enrollment, employment in the formal sector, and hourly wages. For this objective, we merge upper secondary ENLACE test scores with a labor market survey to follow students one or two years after graduation. Our results show that test scores are a strong and positive predictor of university enrollment, and, conditional on students not being enrolled and being employed, it also correlates positively with hourly wages. A positive change of one SD in test scores at the end of upper-secondary is associated with a 10 percentage point increase in the likelihood of enrolling in university, and, conditional on being employed, it increases hourly wages by 6 percent. We found no significant effects of Grade 12 test scores on the likelihood of being employed in the formal sector. All these results are robust to the inclusion of their wages. This should make a failing mark at the end of primary school-or earlier-a trigger for strong attention and support for the student. We believe that, despite their limitations, large-scale standardized tests like ENLACE capture skills that are important for wellbeing. Our findings support the rationale for using test score results in combination with information on family background to identify students at risk and set in motion the necessary remediation steps to reduce the path dependency that we present here. By identifying early in their education trajectories students who need more support, large-scale standardized tests can help create an education system that promotes equality and social mobility, rather than one that simply replicates or even exacerbates existing inequalities.
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